The title compounds, 3-nitrocoumarin derivatives, are also considered to play an important role for antimicrobial activity and inhibition for phospholipase C, 3 but the biological properties are still incompletely understood. In the present study, X-ray analyses of 4-hydroxy-3-nitrocoumarin, (I), and 4-ethoxy-3-nitrocoumarin, (II), were performed in order to determine the inherent conformations and their correlations with the physicochemical properties.
Compound (I) and 4-chloro-3-nitrocoumarin 4 were purchased from Tokyo Chemical Industry.
Compound (II) was synthesized from 4-chloro-3-nitrocoumarin and ethanol, removing hydrogen chloride. Plate-like crystals were obtained from methanol-chloroform mixture solutions with slow evaporation. The crystal and experimental data are given in Table 1 . The structures were solved by direct methods, and refined by full-matrix least squares. Non-hydrogen atoms were refined anisotropically. All of the hydrogen atoms were located in difference-Fourier maps, and isotropically refined for (I) and geometrically fixed for (II). The atomic parameters for the nonhydrogen atoms are listed in Table 2 .
ORTEP drawings of (I) and (II) together with the atomic numbering are shown in Fig. 2 . Geometric parameters are given in Table 3 . The molecule (I) has a planar conformation with a deviation of 0.0078(4)Å from the best plane, defined by two six-member rings, which make a dihedral angle of 2.1(2)˚. The molecule (II) lies on the crystallographic mirror plane.
The nitro group of (II) is perpendicular to the flat chromone moiety with a coplanar ethoxy group, while that of (I) is attached parallel to the skeleton. The molecular planarity of (I) was stabilized by the intramolecular hydrogen bond [O4-H·O3a = 2.506(2)Å, ∠O4-H·O3a = 142(5)˚]. The conjugated system was found in the chain O4-C4-C3-N3 in (I), while that in (II) was rather in the chain O4-C4-C3-C2.
The positive solvatochromism of (I) was monitored by UV/Vis spectroscopy with the ε values in ethanol and chloroform solutions being 1. However, compound (II) showed no solvatochromism. It is thought that the high electronegativity of the 3-nitro group causes electron localization at the 3 -4 positions in the coumarin moieties, and the localization also produces an enol-keto tautomerism of the 4-hydroxy group. This electronegativity with intramolecular hydrogen bonding stabilizes the ring-enolic form in a hydrophobic environment. It has an affect on the conjugate system and color fading of the nitro group. On the other hand, the intramolecular hydrogen bonding is weakened by solvation of the nitro group in a hydrophilic environment, especially in an alkaline environment. The nitro group is rotated perpendicular to the coumarin skeleton, just as that of the colored compound (II). As a result, compound (I) shows positive solvatochromism. β Fig. 2 ORTEP drawings representing heavy atoms as the 50% probability ellipsoids and H atoms as circles of arbitrary size. Table 3 Geometric parameters (Å,˚)
